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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a composition for the formation of an a nti reflection film to 
form an a nti reflection film between a photoresist layer and a substrate such that even when excimer 
laser light or the like is used as the light source for superior microfabrication, a photoresist patter 
having a square cross-sectional form can be formed on a substrate without causing phenomena of 
trailing, constriction or the like appearing in the lower part of a pattern. 

SOLUTION: The composition for the formation of an antireflection film contains an acidic compound 
and at least one kind of crosslinking agent selected from nitrogen-containing compounds having amino 
groups at least two hydrogen atoms of which are substituted by a hydroxyalkyl group and/or a 
alkoxyalkyl group. In the crosslinking agent, the proportion of trimers, dimers and monomers is 
controlled to <1 5 wt.%. 
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* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the constituent for antireflection film formation characterized by adjusting the rate that low 
**** below a trimer occupies said cross linking agent in the cross linking agent which is at least one sort 
chosen from the nitrogen-containing compounds which have a hydroxyalkyl radical, an alkoxyalkyl group, 
or at least two amino groups that were permuted by the both, and the constituent for antireflection film 
formation containing an acid compound to 1 5 or less % of the weight. 

[Claim 2] The constituent for antireflection film formation according to claim 1 whose cross linking agent is 
at least one sort chosen from a benzoguanamine system compound, a melamine system compound, and a 
urea system compound. 

[Claim 3] The constituent for antireflection film formation according to claim 1 or 2 which is a 
benzoguanamine system compound with which the cross linking agent adjusted the with a molecular weight 
of 800 or less low-molecular field to 1 5 or less % of the weight. 

[Claim 4] The constituent for antireflection film formation according to claim 1 or 2 which is a melamine 
system compound with which the cross linking agent adjusted the with a molecular weight of 500 or less 
low-molecular field to 1 5 or less % of the weight. 

[Claim 5] The multilayer photoresist ingredient which uses the constituent for antireflection-film formation 
according to claim 1 to 4, forms the antireflection film on a substrate, and comes to prepare a photoresist 
layer on this film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the constituent for forming the antireflection film prepared 
between a substrate and a photoresist layer in the field of phot lithography. A cross-section configuration is 
related with the constituent for antireflection film formation which can form a rectangular photoresist 
pattern in more detail, without producing phenomena, such as skirt [ which made the light source the short 
wavelength of vacuums ultraviolet, such as excimer laser light, - extreme ultraviolet rays ] length generated 
in the photoresist pattern lower part also overly in formation of a detailed pattern. 
[0002] 

[Description of the Prior Art] In manufacture of the semiconductor device using a phot lithography 
techniques, since the standing wave which originates in reflection from the substrate of exposure light 
causes notching (local distortion) etc. on the occasion of a pattern configuration, in order to prevent this, 
what an antireflection film is generally prepared for between a photoresist layer and a substrate (BARC law) 
is performed. 

[0003] With detailed-izing of a semiconductor integrated circuit in recent years, short wavelength-ization of 
exposure light progresses and KrF, the excimer laser light of ArF and F2 grade, etc. have come to be used. 
When using an excimer laser as an exposure light, the constituent of 3 component system which uses the 
cross linking agent component for carrying out heat bridge formation of the extinction nature component for 
absorbing the resin for coat formation (base resin) and the reflected light conventionally as antireflection 
film and them as a principal component has been examined variously. For example, the substrate material 
for phot lithography containing the color of the cross linking agent permuted by the hydroxyalkyl radical or 
the alkoxyl alkyl group, a benzophenone system, a diphenylsulfone system, or a sulfoxide system and 
acrylic resin is proposed (JP,8-87115,A, JP,9-292715,A, JP,10-2281 13,A, etc.). 

[0004] Moreover, recently, introducing the substituent which has extinction nature in the frame of the resin 
for coat formation, and giving extinction nature to the resin for coat formation is proposed. The kino 
RINIRU derivative radical which has the ring substituent which uses a quinolinyl group, N and O, or S as a 
hetero atom as such a thing, for example, The resin binder containing a phenan TORENIRU radical, an 
acridinyl radical, or an alkylene anthryl radical, The antireflection coating constituent (JP,10-204328,A) 
which consists of cross linking agents, such as glycoluryl, and the resin which was made to carry out the 
polymerization of the color which has the substituent which has an anthracene ring, a naphthalene ring, etc. 
in an epoxy resin, and was obtained, Antireflection coating constituents, such as an antireflection coating 
constituent (WO 97/No. 07145 official report) which uses cross linking agents, such as melamine system 
resin, urea system resin, benzoguanamine system resin, and glycoluryl system resin, as a principal 
component, are mentioned. 

[0005] However, although the effect of a standing wave is suppressed and the cross-section configuration of 
a photoresist pattern can be improved, when the conventional pattern dimension is targeted, since 
improvement in the further precision is required of the pattern formation made detailed more, it is difficult 
for the substrate material and coating constituent of the above-mentioned former to obtain the result which 
may fully be satisfied in formation of these detailed-ized pattern. When more detailed pattern formation 0.22 
micrometers or less was performed using the substrate material and coating constituent of the above- 
mentioned former, using a KrF excimer laser (wavelength of 248nm) as an exposure light, phenomena, such 
as skirt length and vena contracta, were produced in the pattern lower part, and a cross-section configuration 
was not actually acquired for a rectangular photoresist pattern to the substrate. The defect of a pattern 
configuration becomes the factor which causes resolution degradation. 
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[0006] Therefore, even when performing overly detailed pattern formation, using short wave Nagamitsu, 
such as KrF, ArF, or F2 laser light, as the light source, development of an antireflection film with which a 
cross-section configuration is acquired for a rectangular pattern to a substrate is hurried. 
[0007] 

[Problem(s) to be Solved by the Invention] A cross-section configuration aims at offering a constituent for 
antireflection film formation with which a rectangular photoresist pattern is obtain to a substrate , without 
causing phenomena generate in the pattern lower part , such as skirt length and vena contracta /even if this 
invention was made in view of the above-mentioned situation and it uses excimer laser light etc. as the light 
source for more detailed processing with a pattern width of face of about 0.20-0.22 micrometers or less . 
[0008] 

[Means for Solving the Problem] In the cross linking agent which is at least one sort as which this invention 
is chosen from the nitrogen-containing compounds which have a hydroxyalkyl radical, an alkoxyalkyl 
group, or at least two amino groups by which it permuted by the both in order to solve the above-mentioned 
technical problem, and the constituent for antireflection film formation containing an acid compound, said 
cross linking agent offers the constituent for antireflection film formation characterized by adjust the rate 
that low **** below a trimer occupies to 15 or less % of the weight. 

[0009] Moreover, this invention offers the above-mentioned constituent for antireflection film formation 
whose cross linking agent is at least one sort chosen from a benzoguanamine system compound, a melamine 
system compound, and a urea system compound. 

[0010] Moreover, this invention offers the above-mentioned constituent for antireflection film formation 
which is a benzoguanamine system compound with which the cross linking agent adjusted the with a 
molecular weight of 800 or less low-molecular field to 15 or less % of the weight. 

[001 1] Moreover, this invention offers the above-mentioned constituent for antireflection film formation 
which is a melamine system compound with which the cross linking agent adjusted the with a molecular 
weight of 500 or less low-molecular field to 15 or less % of the weight. 

[0012] Moreover, on a substrate, this invention forms the antireflection film in above either using the 
constituent for antireflection-film formation of a publication, and offers the multilayer photoresist ingredient 
which comes to prepare a photoresist layer on this film. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained in full detail. 
[0014] What adjusted the rate that the cross linking agent in this invention consists of at least one sort 
chosen from the nitrogen-containing compounds which have a hydroxyalkyl radical, an alkoxyalkyl group, 
or at least two amino groups that were permuted by the both, and low **** below a trimer occupies to 15 or 
less % of the weight is used. 

[0015] As the above-mentioned nitrogen-containing compound, the hydrogen atom of the amino group can 
mention the melamine system compound permuted by the methylol radical, the ARUKOSHIKJME chill 
radical, or its both, a urea system compound, a guanamine system compound, an acetoguanamine system 
compound, a benzoguanamine system compound, a glycoluryl system compound, a succinyl amide system 
compound, an ethylene urea system compound, etc., for example. 

[00 1 6] These nitrogen-containing compounds For example, the above-mentioned melamine system 
compound, a urea system compound, A guanamine system compound, an acetoguanamine system 
compound, a benzoguanamine system compound, By making a glycoluryl system compound, a succinyl 
amide system compound, an ethylene urea system compound, etc. react with formalin in ebullition 
underwater, and methylol-izing them Or it can obtain further to this lower alcohol and by making it 
specifically react with a methanol, ethanol, n-propanol, isopropanol, n-butanol, isobutanol, etc., and alkoxyl- 
izing. 

[0017] Also in these nitrogen-containing compounds, the benzoguanamine system compound with which at 
least two of the hydrogen atom of the amino group were permuted by the methylol radical, the methyl 
group, or its both, a guanamine system compound, a melamine system compound, and a urea system 
compound are desirable. Especially, triazine compound, such as a benzoguanamine system compound, a 
guanamine system compound, and a melamine system compound, is desirable. And as for these, what 
****** per triazine ring, a methylol radical, or (low-grade alkoxy) six an average of three or more piece 
methyl groups is more desirable. 

[0018] As such a nitrogen-containing compound, specifically The methoxymethyl-ized benzoguanamine 
system compound with which it is marketed as MX-750 and an average of 3.7 methoxymethyl radicals are 
permuted per triazine ring, The benzoguanamine system compound marketed as SB-203, the iso butoxy 
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methylation benzoguanamine system compound marketed as BX-55H (above) Benzoguanamine system 
compounds, such as a methoxymethyl-ized ethoxy methylation benzoguanamine system compound (the 
Mitsui Cyanamid make) with which all are marketed made in Sanwa Chemical and as Cymel 1 125, 
Melamine system compounds, such as a methoxymethyl-ized melamine system compound (made in Sanwa 
Chemical) marketed as MX-788 and a methoxymethyl-ized iso butoxy methylation melamine system 
compound (the Mitsui Cyanamid make) marketed as Cymel 1141, etc. are mentioned. Moreover, as an 
example of a glycoluryl system compound, the methylol-ized glycoluryl system compound (the Mitsui 
Cyanamid make) marketed as Cymel 1 172 is mentioned. 

[0019] In the cross linking agent used for this invention, what adjusted more preferably the rate that the low- 
molecular-weight object below a trimer occupies among the above-mentioned nitrogen-containing 
compounds to 10 or less % of the weight 1 5 or less % of the weight is used. Thus, the configuration of the 
photoresist pattern lower part can be improved by cutting the thing of the low-molecular-weight object 
below a trimer (low-molecular field), the thing of the above-mentioned low-molecular-weight object — the 
inside of a cross linking agent — 15-% of the weight super-** rare ****** — pattern configuration 
degradation is caused in an overly detailed photoresist pattern. 

[0020] When a benzoguanamine system compound is used as a nitrogen-containing compound, specifically, 
it is mentioned as a mode with desirable removing the thing of a low-molecular field so that the thing of the 
low-molecular-weight field of 800 or less molecular weight extent may become 15 or less % of the weight 
into a cross linking agent. 

[0021] Moreover, when a melamine system compound is used as a nitrogen-containing compound, it is 
mentioned as a mode with desirable removing the thing of a low-molecular field so that the thing of the low- 
molecular- weight field of 500 or less molecular weight extent may become 15 or less % of the weight into a 
cross linking agent. 

[0022] Especially the approach of removing such a low-molecular field is not limited, and a well-known 
means can perform it, for example, it can be preferably performed by the judgment processing by the 
solvent etc. Especially in this invention, the judgment processing by the methanol was adopted, the 
methanol dissolution section was removed, and it carried out by extracting the non-dissolved section. 
[0023] The loadings of a cross linking agent have 0.5 - 30 desirable % of the weight to the presentation 
whole quantity for antireflection film formation, and its 1 - 15 % of the weight is especially desirable. 
[0024] The inorganic acid which has sulfur content acid residue as an acid compound used for this 
invention, organic acids or those ester, the compound (acid generator) that generates an acid with an activity 
beam of light are mentioned. These acidity compound does so the effectiveness of** which can simplify a 
process by making temperature of BEKU low further of improving the cross-section configuration of the 
pattern lower part of promoting bridge formation of cross linking agents. 

[0025] As an inorganic acid with sulfur content acid residue, although a sulfuric acid, a sulfurous acid, a 
thiosulfuric acid, etc. are mentioned, especially a sulfuric acid is desirable. An organic sulfonic acid is 
mentioned as an organic acid with sulfur content acid residue. Moreover, an organic sulfate, an organic 
sulfite, etc. are mentioned as those ester. Also in these, it is an organic sulfonic acid (I), for example, the 
following general formula, especially. 
[0026] 

[Formula 1] Rl-X (I) 

The compound expressed with (the hydrocarbon group which does not need to be even if Rl has the 
substituent is shown among a formula, and X shows a sulfonic group) is desirable. 

[0027] In the above-mentioned general formula (I), as Rl, the hydrocarbon group of carbon numbers 1-20 
may be desirable, and this hydrocarbon group may be saturation, it may be unsaturated, and you may be the 
shape of a straight chain, branched-chain, and annular any. Moreover, as a substituent, halogen atoms, such 
as a fluorine atom, a sulfonic group, a carboxyl group, a hydroxyl group, the amino group, a cyano group, 
etc. are mentioned, for example, and these one substituent may be introduced and may be introduced. [ two 
or more ] 

[0028] As Rl, although an aromatic hydrocarbon radical, for example, a phenyl group, a naphthyl group, an 
anthryl radical, etc. are illustrated, specifically, a phenyl group is desirable especially. Moreover, 1- plurality 
association of the alkyl group of carbon numbers 1-20 may be carried out at the ring of these aromatic 
hydrocarbon radicals, in addition, one or more substituents, such as halogen atoms, such as a fluorine atom, 
a sulfonic group, a carboxyl group, a hydroxyl group, an amino group, and a cyano group, come out, and 
this ring may be permuted. 

[0029] Especially as such an organic sulfonic acid, a NONARU fluoro butane sulfonic acid, methansulfonic 
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acid, trifluoro methansulfonic acid, dodecylbenzenesulfonic acid, p-toluenesulfonic acid, or such mixture 
are suitable from the point of the configuration improvement effect of the lower part of a photoresist pattern. 

[0030] As an acid generator, the following compounds are mentioned, for example. 

[0031] (a) Screw (p-tosyl) diazomethane, methyl sulfonyl-p-tosyl diazomethane, 1-cyclohexyl sulfonyl- 1-(1 
and 1 -dimethyl ethyl sulfonyl) diazomethane, Screw (1 and 1 -dimethyl ethyl sulfonyl) diazomethane, screw 
(1-methylethyl sulfonyl) diazomethane, Screw (cyclohexyl sulfonyl) diazomethane, screw (2, 4- 
dimethylphenyl sulfonyl) diazomethane, Screw (4-ethyl phenyl sulfonyl) diazomethane, screw (3- 
methylphenyl sulfonyl) diazomethane, Screw (4-methoxypheny sulfonyl) diazomethane, screw (4-fluoro 
phenyl sulfonyl) diazomethane, Bis-sulfonyl diazomethanes, such as screw (4-chlorophenyl sulfonyl) 
diazomethane and screw (4-tert-buthylphenyl sulfonyl) diazomethane; 

[0032] (b) Nitrobenzyl derivatives, such as p-toluenesulfonic-acid-2-nitrobenzyl, p-toluenesulfonic acid -2, 
6-dinitro benzyl, p-trifluoromethyl benzenesulfonic acid -2, and 4-dinitro benzyl; 

[0033] (c) The methansulfonic acid ester of pyrogallol (pyrogalloltrimesylate), The benzenesulfonic acid 
ester of pyrogallol, the p-toluenesulfonic-acid ester of pyrogallol, p-methoxybenzene sulfonate of 
pyrogallol, the mesitylene sulfonate of pyrogallol, The benzyl sulfonate of pyrogallol, the methansulfonic 
acid ester of gallic-acid alkyl, The benzenesulfonic acid ester of gallic-acid alkyl, the p-toluenesulfonic-acid 
ester of gallic-acid alkyl, A polyhydroxy compound, aliphatic series, or aromatic series sulfonates, such as 
p-methoxybenzene sulfonate of gallic-acid alkyl, a mesitylene sulfonate of gallic-acid alkyl, and a benzyl 
sulfonate of gallic-acid alkyl; 

[0034] (d) Diphenyliodonium tetrafluoroborate, diphenyliodonium hexafluorophosphate, Diphenyliodonium 
hexafluoroantimonate, diphenyliodonium trifluoromethane sulfonate, Phenyliodonium 
hexafluoroantimonate, (4-methoxypheny) Phenyliodonium trifluoromethane sulfonate, (4-methoxypheny) 
Screw (p-tert-buthylphenyl) iodonium tetrafluoroborate, Screw (p-tert-buthylphenyl) iodonium 
hexafluorophosphate, Screw (p-tert-buthylphenyl) iodonium hexafluoroantimonate, Screw (p-tert- 
buthylphenyl) iodonium trifluoromethane sulfonate, Onium salts, such as triphenylsulfonium 
hexafluorophosphate, triphenylsulfonium hexafluoroantimonate, and triphenylsulfonium trifluoromethane 
sulfonate; 

[0035] (e) Sulfonyl carbonyl alkanes, such as 2-methyl-2-(p-tosyl) propione phenon, 2-(cyclohexyl 
carbonyl)-2-(p-tosyl) propane, 2-methane sulfonyl-2-methyl-(4-methylthio) propiophenone, 2, and 4- 
dimethyl-2-(p-tosyl) pentane-3-ON; 

[0036] (f) 1 -p-tosyl- 1 -cyclohexyl carbonyl diazomethane, 1 - Diazo-1 -methyl sulfonyl-4-phenyl-2-butanone, 
1-cyclohexyl sulfonyl- 1-cyclohexyl carbonyl diazomethane, The 1 -diazo-1 -cyclohexyl sulfonyl -3, 3- 
dimethyl-2-butanone, l-diazo-l-(l and 1 -dimethyl ethyl sulfonyl)-3 and 3-dimethyl-2-butanone, 1 -acetyl- 1- 
( 1-methylethyl sulfonyl) diazomethane, l-diazo-l-(p-tosyl)-3 and 3-dimethyl-2-butanone, 1-diazo-l- 
benzenesulphonyl -3, 3-dimethyl-2-butanone, l-diazo - 1 -(p-tosyl)- 3-methyl-2-butanone, 2-diazo-2-(p- 
tosyl) cyclohexyl acetate, 2-diazo-2-benzenesulphonyl acetic-acid tert-butyl, 2-diazo-2-methane sulfonyl 
isopropyl acetate, Sulfonyl carbonyl diazomethanes, such as 2-diazo-2-benzenesulphonyl cyclohexyl acetate 
and 2-diazo-2-(p-tosyl) acetic-acid tert-butyl; 

[0037] (g) Benzoin tosylate, such as benzoin tosylate and alpha-methyl benzoin tosylate; 
[0038] (h) 2-(4-methoxypheny)-4, 6-screw (TORIKURORO methyl)-l,3,5-triazine, 2-(4-methoxy 
naphthyl)-4, 6-screw (TORIKURORO methyl)- 1,3,5-triazine, 2-[2-(2-furil) ethenyl]-4, 6-screw 
(TORIKURORO methyl)- 1,3,5-triazine, 2-[2-(5-methyl-2-furil) ethenyl]-4, 6-screw (TORIKURORO 
methyl)- 1,3,5-triazine, 2-[2-(3, 5-dimethoxy phenyl) ethenyl]-4, 6-screw (TORIKURORO methyl)- 1 ,3,5- 
triazine, 2-[2-(3, 4-dimethoxy phenyl) ethenyl]-4, 6-screw (TORIKURORO methyl)-l,3,5-triazine, 2-(3, 4- 
methylenedioxyphenyl)-4, 6-screw (TORIKURORO methyl)-l,3,5-triazine, Halogen content triazine 
compounds, such as tris (1, 3-dibromopropyl)- 1,3,5-triazine, tris (2, 3-dibromopropyl)- 1,3,5-triazine, and 
tris (2, 3-dibromopropyl) isocyanurate; 

[0039] (i) Alpha-(methylsulfonyloxyimino)-phenylacetonitrile, alpha-(toluenesulfonyloxy imino) 
phenylacetonitrile, alpha-(p-chlorobenzene sulfonyloxy imino) phenylacetonitrile, alpha-(4-nitrobenzene 
sulfonyloxy imino) phenylacetonitrile, alpha-(4-nitro-2-trifluoromethyl benzene sulfonyloxy imino) 
phenylacetonitrile, alpha-(methylsulfonyloxyimino)-l -phenylacetonitrile, alpha-(methylsulfonyloxyimino)- 
4-methoxyphenyl acetonitrile, An alpha-(methylsulfonyloxyimino)-l-(p-methylphenyl) acetonitrile, An 
alpha-(methylsulfonyloxyimino)-l-(p-methoxypheny) acetonitrile, An alpha-(benzene sulfonyloxy imino)- 
4-chlorophenyI acetonitrile, alpha-(benzene sulfonyloxy imino)-2, 4-dichlorophenyl acetonitrile, alpha- 
benzene sulfonyloxy imino)-2, 6-dichlorophenyl acetonitrile, alpha-(benzene sulfonyloxy imino)-2 and 4- 
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(a dichlorophenyl acetonitrile — ) alpha-(benzene sulfonyloxy imino)-4-methoxyphenyl acetonitrile, alpha- 
(2-chlorobenzene sulfonyloxy imino)-4-methoxyphenyl acetonitrile, An alpha-(benzene sulfonyloxy imino)- 
2-thienyl acetonitrile, alpha-(4-dodecylbenzene sulfonyloxy imino) phenylacetonitrile, alpha-(toluene 
SUHONIRU oxy-imino)-4-methoxyphenyl acetonitrile, alpha-(4-dodecylbenzene sulfonyloxy imino)-4- 
methoxyphenyl acetonitrile, An alpha-(tris RUHONIRU oxy-imino)-3-thienyl acetonitrile, alpha- 
(benzenesulphonyl OKISHIMINO)-4-methoxyphenyl acetonitrile, Alpha-(ethylsulfonyloxyimino)-4- 
methoxyphenyl acetonitrile, alpha-(trifluoro methylsulfonyloxyimino)-4-methoxyphenyl acetonitrile, alpha- 
(propylsulfonyloxyimino)-4-methoxyphenyl acetonitrile, alpha-(methylsulfonyloxyimino)-4-BUROMO 
phenylacetonitrile, An alpha-(methylsulfonyloxyimino)-l-cyclo pentenyl acetonitrile, An alpha- 
(methylsulfonyloxyimino)-l-cyclohexenyl acetonitrile, To alpha-(methylsulfonyloxyimino)-l-cyclo, a 
PUTENIRU acetonitrile, An alpha-(methylsulfonyloxyimino)-l-cyclo OKUCHI nil acetonitrile, An alpha- 
(trifluoro methylsulfonyloxyimino)-l-cyclo pentenyl acetonitrile, An alpha-(trifluoro 
methylsulfonyloxyimino)-l-cyclohexenyl acetonitrile, alpha-(ethylsulfonyloxyimino) ethyl acetonitrile, 
alpha-(propylsulfonyloxyimino) propyl acetonitrile, alpha-(cyclohexyl sulfonyloxy imino) cyclopentyl 
acetonitrile, alpha-(cyclohexyl sulfonyloxy imino) cyclohexyl acetonitrile, An alpha-(cyclohexyl 
sulfonyloxy imino)- 1-cyclo pentenyl acetonitrile, alpha-(l-naphthyl sulfonyloxy imino)-4-methoxybenzyl 
cyanide, alpha-(2-naphthyl sulfonyloxy imino)-4-methoxybenzyl cyanide, alpha-(l-naphthyl sulfonyloxy 
imino) benzyl cyanide, alpha-(2-naphthyl sulfonyloxy imino) benzyl cyanide, alpha-( 1 0-camphor 
sulfonyloxy imino)-4-methoxybenzyl cyanide, alpha-(l 0-camphor sulfonyloxy imino) benzyl cyanide, 
alpha-(3-camphor sulfonyloxy imino)-4-methoxybenzyl cyanide, Oxime sulfonate system compounds, such 
as a compound expressed with alpha-(3-BUROMO-l 0-camphor sulfonyloxy imino)-4-methoxybenzyl 
cyanide, following formula (II) - (XIII); 
[0040] 
[Formula 2] 




(II) 




[0041] 
[Formula 3] 



(HI) 




[0042] 
[Formula 4] 




[0043] 
[Formula 5] 




[0044] 
[Formula 6] 



(VI) 




[0045] 
[Formula 7] 



(VII) 




[0046] 
[Formula 8] 



(VIII) 
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[0047] 

[Formula 9] _ 

0-8;°- N ^^0^^ N - 0 orO (IX) 



;0048] 

Formula 10] 




0049] 

Formula 1 1] 




(XI) 



poso] 

Formula 12] _ 



;oosi] 

Formula 13] 




(XIII) 



[0052] (j) N-methyl sulfonyloxy succinimide, N-isopropyl sulfonyloxy succinimide, N-chloro ethyl 
sulfonyloxy succinimide, N-(p-methoxypheny) sulfonyloxy succinimide, N-(p-vinyl phenyl) sulfonyloxy 
succinimide, N-naphthyl sulfonyloxy succinimide, N-phenylsulfonyloxy succinimide, N-(2, 3, 6-triphenyl) 
sulfonyloxy succinimide, N-methyl sulfonyloxy maleimide, N-isopropyl sulfonyloxy maleimide, N-chloro 
ethyl sulfonyloxy maleimide, N-(p-methoxypheny) sulfonyloxy maleimide, N-(p-vinyl phenyl) sulfonyloxy 
maleimide, N-naphthyl sulfonyloxy maleimide, N-phenylsulfonyloxy maleimide, N-(2, 3, 6-triphenyl) 
sulfonyloxy maleimide, N-methyl sulfonyloxy phthalimide, N-isopropyl sulfonyloxy phthalimide, N-chloro 
ethyl sulfonyloxy phthalimide, N-(p-methoxypheny) sulfonyloxy phthalimide, N-(p-vinyl phenyl) 
sulfonyloxy phthalimide, N-naphthyl sulfonyloxy phthalimide, Imide system compound [, such as N- 
phenylsulfonyloxy phthalimide and N-(2, 3, 6-triphenyl) sulfonyloxy phthalimide, ]; etc. can be mentioned. 
[0053] The thing of the acid generator fundamentally used for the photoresist layer formed as the upper 
layer of the antireflection film and a same system is used preferably. 

[0054] It is desirable to consider as 0.5-15 % of the weight especially 0. 1 to 20% of the weight to a cross 
linking agent component, if it is an acid, and if the loadings of these acidity compound are an acid generator, 
it is desirable to consider as 0.5 - 20 % of the weight especially 0.1 to 30% of the weight to a cross linking 
agent component. 

[0055] Furthermore, in addition to the indispensable component of the above-mentioned cross linking agent 
and an acid compound, a high extinction nature component and binder resin may be further blended as an 
arbitration addition component by request by this invention. 

[0056] It has high absorbing power to the light in the sensitization property wavelength region of the 
photosensitive component in the photoresist layer prepared as a high extinction nature component on the 
antireflection film obtained by this invention, and there is especially no limit that what is necessary is just 
what can prevent the scattered reflection by the level difference on the standing wave produced by reflection 
from a substrate, or the front face of a substrate. As such a thing, a SARISHI rate system compound, a 
benzophenone system compound, a benzotriazol system compound, a cyanoacrylate system compound, an 
azo system compound, a polyene system compound, an anthraquinone system compound, a bis-phenyl 
sulfone system compound, a bis-phenyl sulfoxide system compound, an anthracene system compound, etc. 
can use all, for example. 

[0057] As this component, a benzophenone system compound, a bis-phenyl sulfone system compound, a 
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bis-phenyl sulfoxide system compound, an anthracene system compound, etc. are preferably used from 
points, such as reaction promotion nature at the time of control of INTAMIKISHINGU generating between 
the solubility and substrates to a cross linking agent or a solvent, and heat bridge formation of a cross 
linking agent. At least one sort of hydroxy compounds chosen from the anthracene which has the 
benzophenones, i.e., polyhydroxy benzophenones, which have at least two hydroxyl groups, the bis-phenyl 
sulfones which have at least two hydroxyl groups, the bis-phenyl sulfoxides which have at least two 
hydroxyl groups, at least one hydroxyl group, or a hydroxyalkyl radical especially are desirable. In these, 
especially a desirable thing is an anthracene system compound or a bis-phenyl sulfone system compound, 
when for example, a KrF excimer laser is used. These may be used independently and may be used 
combining two or more sorts. 

[0058] As the benzophenones, i.e., polyhydroxy benzophenones, which have at least two above-mentioned 
hydroxyl groups For example, 2, 4-dihydroxy benzophenone, 2 and 3, 4-trihydroxy benzophenone, A - tetra- 
hydroxy benzophenone, 2, 2\ and 2, 2\ 4, and 4 '5, 6'-tetra-hydroxy benzophenone, 2 and 2'-dihydroxy-4- 
methoxybenzophenone, 2, 6-dihydroxy-4-methoxybenzophenone, 2 and 2'-dihydroxy - 4 and 4 — f - 
dimethoxy benzophenone, 4-dimethylamino -2', a 4 dihydroxy benzophenone and 4-dimethylamino-3\ 4'- 
dihydroxy benzophenone, etc. are mentioned. 

[0059] moreover, as the bis-phenyl sulfonic acid and bis-phenyl sulfoxides which have at least two hydroxyl 
groups Screw (hydroxyphenyl) sulfones and screw (hydroxyphenyl) sulfoxides Screw (polyhydroxy phenyl) 
sulfones and screw (polyhydroxy phenyl) sulfoxides are desirable. As such a thing For example, a screw (4- 
hydroxyphenyl) sulfone, a screw (3, 5-dimethyl-4-hydroxyphenyl) sulfone, A screw (4-hydroxyphenyl) 
sulfoxide, a screw (3, 5-dimethyl-4-hydroxyphenyl) sulfoxide, A screw (2, 3-dihydroxy phenyl) sulfone, a 
screw (5-chloro -2, 3-dihydroxy phenyl) sulfone, A screw (2, 4-dihydroxy phenyl) sulfone, a screw (2, 4- 
dihydroxy-6-methylphenyl) sulfone, A screw (5-chloro -2, 4-dihydroxy phenyl) sulfone, a screw (2, 5- 
dihydroxy phenyl) sulfone, A screw (3, 4-dihydroxy phenyl) sulfone, a screw (3, 5-dihydroxy phenyl) 
sulfone, A screw (2, 3, 4-trihydroxy phenyl) sulfone, a screw (2, 3, 4-trihydroxy-6-methylphenyl) sulfone, A 
screw (5-chloro - 2, 3, 4-trihydroxy phenyl) sulfone, A screw (2, 4, 6-trihydroxy phenyl) sulfone, a screw 
(5-chloro - 2, 4, 6-trihydroxy phenyl) sulfone, A screw (2, 3-dihydroxy phenyl) sulfoxide, a screw (5-chloro 
-2, 3-dihydroxy phenyl) sulfoxide, A screw (2, 4-dihydroxy phenyl) sulfoxide, a screw (2, 4-dihydroxy-6- 
methylphenyl) sulfoxide, A screw (5-chloro -2, 4-dihydroxy phenyl) sulfoxide, A screw (2, 5-dihydroxy 
phenyl) sulfoxide, a screw (3, 4-dihydroxy phenyl) sulfoxide, A screw (3, 5-dihydroxy phenyl) sulfoxide, a 
screw (2, 3, 4-trihydroxy phenyl) sulfoxide, A screw (2, 3, 4-trihydroxy-6-methylphenyl) sulfoxide, A screw 
(5-chloro - 2, 3, 4-trihydroxy phenyl) sulfoxide, a screw (2, 4, 6-trihydroxy phenyl) sulfoxide, a screw (5- 
chloro - 2, 4, 6-trihydroxy phenyl) sulfoxide, etc. are mentioned. 

[0060] Furthermore, as anthracene which has at least one hydroxyl group or a hydroxyalkyl radical, it has an 
anthracene ring and what has the substituent which can carry out heat bridge formation with a cross linking 
agent is used. As such a thing, it is the following general formula (XIV), for example. 
[0061] 

[Formula 14] 



[0062] The compound expressed with (the integer of 0-8 and k of the integer of 1-10 and m is [ n ] the 
integers of 0-6, however k and n are not set to 0 among a formula at coincidence) can be mentioned. 
[0063] As a compound expressed with the above-mentioned general formula (XIV) Specifically A 1- 
hydroxy anthracene, a 9-hydroxy anthracene, 1, 2-dihydroxy anthracene, 1, 5-dihydroxy anthracene, 9, 10- 
dihydroxy anthracene, 1 and 2, 3-trihydroxy anthracene, 1, 2, 3, a 4-tetra-hydroxy anthracene, 1 , 2, 3, 4 and 
5, 6-hexa hydroxy anthracene, 1, 2, 3, 4, 5, 6, 7, 8-OKUTA hydroxy anthracene, 1 -hydroxymethyl 
anthracene, 9-hydroxymethyl anthracene, 9-hydroxyethyl anthracene, a 9-hydroxy hexyl anthracene, A 9- 
hydroxy octyl anthracene, 9, 10-dihydroxy methyl anthracene, 9-anthracene carboxylic acid, a glycidyl-ized 
anthracene carboxylic acid, Glycidyl-ized anthracenyl methyl alcohol, anthracenyl methyl alcohol, and a 
multiple-valued carboxylic acid (For example, a condensation product with oxalic acid, malonic-acid, 
methylmalonic acid, ethyl malonic-acid, dimethyl malonic-acid, succinic-acid, methyl succinic-acid, 2, and 
2-dimethyl succinic acid, a glutaric acid, an adipic acid, a pimelic acid, etc.) etc. can be mentioned. 
[0064] Also in these, heat cross-linking is high, and the conditions of being hard to generate 




(XIV) 



(OH), 
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INTAMIKISHINGU are fulfilled, and the point that in addition extinction nature is high to anthracene, 
especially 9-anthracene carboxylic acid are desirable. 

[0065] To the cross linking agent 100 weight section, although it is the 80 - 200 weight section preferably, 
the loadings are suitably adjusted for the loadings of these extinction nature compound by the 50 - 200 
weight section, the cross linking agent to be used, exposure wavelength, etc. 

[0066] As binder resin, although a polyamide acid, polysulfone, a halogenation polymer, polyacetal, an 
acetal copolymer, alpha-permutation vinyl polymerization object, a polyamine acid, a polybutene sulfonic 
acid, acrylic resin, etc. are mentioned, for example, the acrylic resin which has at least one acrylate unit 
especially is desirable. 

[0067] The polymer obtained as such acrylic resin by carrying out the polymerization of alkyl acrylate, such 
as glycidyl acrylate, methyl acrylate, ethyl acrylate, and propylacrylate, 4-(4-hydroxyphenyl) sulfonyl 
phenyl acrylate, the corresponding methacrylate, etc., for example is desirable. As such a polymer, a 
copolymer and a corresponding methacrylate polymer, or a copolymer of poly glycidyl acrylate, polymethyl 
acrylate, polyethylacrylate, Pori [4-(4-hydroxyphenyl) sulfonyl phenyl] acrylate, glycidyl acrylate, and 
methyl acrylate etc. can be mentioned, for example. In addition, it is advantageous at the point that the 
weight ratio of glycidyl methacrylate and methyl methacrylate cannot generate easily an 
INTAMIKISHINGU layer with the 2:8-8:2, and photoresist layer which the copolymer and Pori [4-(4- 
hydroxyphenyl) sulfonyl phenyl] methacrylate of 7:3-3:7 form on an acid-resisting layer especially in these. 
[0068] When blending binder resin, the 3 - 200 weight section and that it is the 5-100 weight section 
preferably have a desirable cross linking agent to this binder resin 100 weight section. 
[0069] Each above-mentioned component is dissolved and used for an organic solvent. As an organic 
solvent, for example An acetone, a methyl ethyl ketone, cyclopentanone, Ketones, such as a cyclohexanone, 
methyl isoamyl ketone, 2-heptanone, 1 and 1, and a 1-trimethyl acetone; Ethylene glycol, Ethylene glycol 
mono-acetate, diethylene-glycol, or diethylene-glycol mono-acetate, Propylene glycol and propylene glycol 
mono-acetate or these monomethyl ether, Polyhydric alcohol, such as the monoethyl ether, the monopropyl 
ether, the monobutyl ether, or the monophenyl ether, and the cyclic ether like derivative; dioxane of those; 
Ethyl lactate, Ester, such as methyl acetate, ethyl acetate, butyl acetate, methyl pyruvate, pyruvic-acid ethyl, 
3-methoxy methyl propionate, and 3-ethoxy ethyl propionate, can be mentioned. These may use one sort, 
and may mix and use two or more sorts. 

[0070] To the sum total weight of a formed element, one to 15% of the weight, as for the above-mentioned 
organic solvent, solution concentration is blended so that it may become 3 - 10 % of the weight preferably. 
[0071] Furthermore, improvement in spreading nature and the surfactant for striae SHON prevention can be 
added, as such a surfactant ~ Sir ~ chlorofluocarbon SC-103, SR-100 (Asahi Glass Co., Ltd. make), EF-351 
(northeast fertilizer company make), and Fluorad Fc- fluorochemical surfactants, such as 431, Fluorad Fc- 
135, Fluorad Fc-98, Fluorad Fc-430, and Fluorad Fc-176 (Sumitomo 3 M company make), are mentioned, 
and, as for the addition, it is desirable to choose in less than 2000 ppm to the solid content of this invention 
constituent. 

[0072] Although used for the antireflection film as a substrate layer of a photoresist layer, as a photoresist 
used for the upper layer, the constituent for antireflection-film formation of this invention does not ask a 
negative mold and a positive type, but if negatives can be developed using an alkali water solution, any 
photoresists can use it. The positive type photoresist which contains the (i) naphthoquinonediazide 
compound and novolak resin as an example of such a photoresist, (ii) The positive type photoresist 
containing the compound which generates an acid by exposure, the compound with which it decomposes an 
acid and the solubility over an alkali water solution increases, and alkali fusibility resin, The compound 
which generates an acid by exposure, the positive type photoresist containing the alkali fusibility resin 
which has the radical on which an acid decomposes into and the solubility over an alkali water solution 
increases, (iii) (iv) Although there is a negative-mold photoresist containing the compound which generates 
an acid by exposure, a cross linking agent, and alkali fusibility resin etc., it is not necessarily limited to 
these. In this invention, the chemistry magnification mold photoresist of above-mentioned (ii) - (iv) is used 
preferably. 

[0073] First, if an example of the suitable operation of the constituent for antireflection film formation of 
this invention is explained, after carrying out rotation spreading of the solution which dissolved in the 
organic solvent which described the constituent of this invention above, and was prepared with a spinner 
etc., it will heat-treat at the temperature of 100-300 degrees C, and the substrate layer of 0.03-0.5- 
micrometer thickness will be formed for example, on a substrate. The substrate material of this invention 
causes crosslinking reaction at this temperature, and it becomes insoluble to an alkali solution. Thus, after 
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forming a substrate material layer (antireflection film), on this, rotation spreading of the photoresist layer is 
carried out with a spinner etc., it dries and a photoresist layer is prepared. Subsequently, this is irradiated for 
example, with a contraction projection aligner etc. through the mask pattern of a request of radiations, such 
as KrF or ArF excimer laser light. Next, if it heat-treats and the development of this is carried out using a 
developer, for example, an alkaline water solution like a 1 - 10-% of the weight tetramethylammonium 
hydroxide (TMAH) water solution, it is a positive type and an exposure part is a negative mold, dissolution 
removal of the unexposed part will be carried out alternatively, and a photoresist pattern faithful to a mask 
pattern will be formed. 
[0074] 

[Example] Next, although an example explains this invention to a detail further, this invention is not limited 
at all by these examples. 

[0075] [example 1 : cross linking agent (low-molecular field cut) + acid + organic solvent] lOg of methanol 
judgment articles of BX-55H (made in Sanwa Chemical) and 0.5g of p-toluenesulfonic acid which is a 
benzoguanamine system compound were dissolved in propylene-glycol-monomethyl-ether 252g, and the 
constituent for antireflection film formation was prepared. 

[0076] As a result of the methanol judgment article of above-mentioned BX-55H carrying out GPC 
measurement with "GPC S YSTEM-2 1 " (product made from shodex) equipment, the rate that 800 or less 
low-molecular field, i.e., molecular weight, low **** occupies was 0.1 1 % of the weight. 
[0077] In addition, GPC measurement measured and drew the elution time amount of the sample which 
passes 20microl of 0. 1% of the weight of a THF solution for 20 minutes by flow rate 0.6 ml/min to the 
above-mentioned equipment, and is detected near UV wavelength of lambda= 280nm. moreover — a column 
-- the product made from TOSOH — "TSK-GEL Super HM-N" 6.0mmxl 50mm -- moreover -- a guard 
column - the product made from TOSOH - "TSK-GUARDCOLUMN Super H-H" 4.6mmx35mm was 
used and separation temperature was set as 40 degrees C. 

[0078] Subsequently, spinner spreading of the above-mentioned constituent for antireflection film formation 
was carried out on the silicon wafer, it heated for 1 minute at 180 degrees C, and the antireflection film layer 
of 0. 1 micrometers of thickness was formed. 

[0079] Next, the film which consists of TDUR-DP604 (TOKYO OHKA KOGYO CO., LTD. make) which 
is a chemistry magnification mold positive type photoresist was formed on the above-mentioned acid- 
resisting membrane layer. 

[0080] After exposing using contraction projection aligner NIKON NSR-2005EX8A (NIKON CORP. 
make) through a mask pattern to the wafer, the photoresist pattern (pattern width of face of 0. 15 
micrometers) was formed by performing BEKU processing during 130-degree-C 90 seconds on a hot plate, 
carrying out a development in a tetramethylammonium hydroxide water solution 2.38% of the weight 
subsequently, and washing with pure water. 

[008 1] When the pattern of the obtained photoresist was observed by SEM (scanning electron microscope), 
the cross section of the photoresist pattern lower part was perpendicular. 

[0082] [example 2 : cross linking agent (low-molecular field cut) + acid generator + quantity extinction 
nature component + organic solvent] TPS-105(tree planting study company make) lg which is lOg of 
methanol judgment articles of MX-788 (made in Sanwa Chemical) which is a melamine system compound, 
2g of anthracene carboxylic acids, and an onium salt system acid generator was dissolved in propylene- 
glycol-monomethyl-ether 312g, and the constituent for antireflection film formation was prepared. 
[0083] The low-molecular field of this melamine system compound, i.e., the rate that with a molecular 
weight of 500 or less low **** occupies, was 8.12 % of the weight. 

[0084] After that, the photoresist pattern was formed by the same actuation as an example 1 . 

[0085] When the pattern of the obtained photoresist was observed by SEM (scanning electron microscope), 

the cross section of the photoresist pattern lower part was perpendicular. 

[0086] [example 3 : cross linking agent (low-molecular field cut) + acid + acid generator + organic solvent] 
TPS- 105 (tree planting study company make) 0.5g which is lOg of methanol judgment articles of BX-55H 
(made in Sanwa Chemical) which are a benzoguanamine system compound, 0.5g of p-toluenesulfonic acid, 
and an acid generator was dissolved in propylene-glycol-monomethyl-ether 264g, and the constituent for 
antireflection film formation was prepared. 

[0087] The low-molecular field of this BENNZO guanamine system compound, i.e., the rate that with a 

molecular weight of 800 or less low **** occupies, was 0.1 1 % of the weight. 

[0088] After that, the photoresist pattern was formed by the same actuation as an example 1 . 

[0089] When the pattern of the obtained photoresist was observed by SEM (scanning electron microscope), 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi__ejje 4/20/2005 



JP,2002- 1 4879 1 ,A [DETAILED DESCRIPTION] Page 1 0 of 1 0 

• • 

the cross section of the photoresist pattern lower part was perpendicular. 

[0090] [example 4 : cross linking agent (low-molecular field cut) + acid generator + binder resin + organic 
solvent] PAC-101(Daito Chemix make) 8g which is 2g of methanol judgment articles of BX-55H (made in 
Sanwa Chemical) and the acrylic resin which are a benzoguanamine system compound, and lg of TPS- 105 
(tree planting study company make) which is an onium salt system acid generator were dissolved in 
propylene-glycol-monomethyl-ether 264g, and the constituent for antireflection film formation was 
prepared. 

[0091] The low-molecular field of this benzoguanamine system compound, i.e., the rate that with a 

molecular weight of 800 or less low **** occupies, was 0.1 1 % of the weight. 

[0092] After that, the photoresist pattern was formed by the same actuation as an example 1. 

[0093] When the pattern of the obtained photoresist was observed by SEM (scanning electron microscope), 

the cross section of the photoresist pattern lower part was perpendicular. 

[0094] Example 1 of [comparison : cross linking agent + acid + organic solvent] The photoresist pattern was 
formed by the same actuation as an example 1 except having used BX-55H (made in Sanwa Chemical) lOg 
which is a benzoguanamine system compound as a cross linking agent, and contains a low-molecular field 
(with a molecular weight of 800 or less field) 23% of the weight. 

[0095] As for the cross section of the photoresist pattern lower part, skirt length was seen when the pattern 
of the obtained photoresist was observed by SEM (scanning electron microscope). 
[0096] Example 2 of [comparison : cross linking agent + acid generator + quantity extinction nature 
component + organic solvent] The photoresist pattern was formed by the same actuation as an example 2 
except having used MX-788 (made in Sanwa Chemical) lOg which is a melamine system compound as a 
cross linking agent, and contains a low-molecular field (with a molecular weight of 500 or less field) 46.2% 
of the weight. 

[0097] As for the cross section of the photoresist pattern lower part, skirt length was seen when the pattern 

of the obtained photoresist was observed by SEM (scanning electron microscope). 

[0098] Example 3 of [comparison : cross linking agent + acid + acid generator + organic solvent] The 

photoresist pattern was formed by the same actuation as an example 3 except having used BX-55H (made in 

Sanwa Chemical) lOg which is a benzoguanamine system compound as a cross linking agent, and contains a 

low-molecular field (with a molecular weight of 800 or less field) 23.49% of the weight. 

[0099] As for the cross section of the photoresist pattern lower part, skirt length was seen when the pattern 

of the obtained photoresist was observed by SEM (scanning electron microscope). 

[0100] Example 4 of [comparison : cross linking agent + acid generator + binder resin + organic solvent] 
The photoresist pattern was formed by the same actuation as an example 4 except having used BX-55H 
(made in Sanwa Chemical)2g which is a benzoguanamine system compound as a cross linking agent, and 
contains a low-molecular field (with a molecular weight of 800 or less field) 23.49% of the weight. 
[0101] As for the cross section of the photoresist pattern lower part, skirt length was seen when the pattern 
of the obtained photoresist was observed by SEM (scanning electron microscope). 
[0102] 

[Effect of the Invention] As explained in full detail above, according to this invention, the constituent for 
antireflection film formation with which a cross-section configuration gives a rectangular photoresist pattern 
to a substrate is offered, without causing phenomena, such as skirt [ which made the light source the short 
wavelength of vacuums ultraviolet such as excimer laser light, - extreme ultraviolet rays for more detailed 
processing ] length generated in the pattern lower part also overly in formation of a detailed pattern, and 
vena contracta. 



[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi__ejje 4/20/2005 



esp@cenet document view 



1/1 ^-v 



COMPOSITION FOR FORM 



N OF ANTIREFLECTION FILM 




Patent number: 



JP20021 48791 
2002-05-22 

IGUCHI ETSUKO; TANAKA TAKESHI; WAKIYA KAZUMASA 
TOKYO OHKA KOGYO CO LTD 



Also published as: 



Inventor: 



Publication date: 




H US6689535 (B2) 
j§§ US2002055064(A1) 



Applicant: 
Classification: 
- international: 



G03F7/004; C09D179/02; G02B1/11; G03F7/11; H01L21/027 
G03F7/09A 



- european: 



Application number: JP20000342044 20001 1 09 
Priority number(s): JP20000342044 20001 1 09 



Abstract of JP2002148791 

PROBLEM TO BE SOLVED: To provide a composition for the formation of an antireflection film to form an 
antireflection film between a photoresist layer and a substrate such that even when excimer laser light or the like is 
used as the light source for superior microfabrication, a photoresist patter having a square cross-sectional form can 
be formed on a substrate without causing phenomena of trailing, constriction or the like appearing in the lower part of 
a pattern. SOLUTION: The composition for the formation of an antireflection film contains an acidic compound and at 
least one kind of crosslinking agent selected from nitrogen-containing compounds having amino groups at least two 
hydrogen atoms of which are substituted by a hydroxyalkyl group and/or a alkoxyalkyl group. In the crosslinking 
agent, the proportion of trimers, dimers and monomers is controlled to <=15 wt.%. 



Data supplied from the esp@cenef database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP20021 48791 &F=0 



05/04/12 



(i9>B#a#fiFtf (jp> 02) & £g §^ & (a) (nmwmm&mtt 

#912002-148791 
(P2002- 148791 A) 



(43)&BBB ¥l£14*p5fl22 0(2002.5.22) 



(51)Inta 7 




F I 


*-*>->*<#*) 


G0 3F 7/004 


5 0 6 


GO 3 F 


7/004 506 2H025 


C0 9D 179/02 




CO 9D 179/02 2K0 0 9 


G0 2B 1/11 




GO 3F 


7/11 4 J 0 3 8 


G0 3F 7/11 




GO 2B 


1/10 A 5 F 0 4 6 


H0 1L 21/027 




H 0 1 L 21/30 5 7 4 








»*S©»5 OL (£ 11 H) 




»«2000-342044(P2000-342044) 


(7DWHA 


000220239 












^JBfcl^llM 9 R(2000 11 9) 




ff^/IIA/IICr«>t*lgK4*A.?150#% 






(72)3BW# 










«*;ii»;ri«nfr«pSB:'p*.^i5o»ifi * 














(72)&9W? 










«*/nm;»i«w+®iz+A^i5osia * 














(74)ttfflA 


100098800 
















»*JOaR< 



(54) [«IJJ©fc*M K3f8fr-lLjgJ0£&ffl8O£«> 



(57) im&i 

j&r- i: * < . mmznvxmmm.ifii&m-^ bus; 



!(2) 002-148791 (P2002-14 58 



k t> 1 at*&&S§*§a'Jk , BH4<fl^!|?oSr-£tfRltR& 

< k <> 1 MTf> h . HM»9 1 Ett<OKtt!KikHftj£ 
$•15 MKiaTfcWI Lfe^^V^T-^ 5 VWtC&fa 
] 5 0 0 mTOffitfHHgig 

* 1 5 asxKiTtzm Lfc* 5 s yjMfc£*rc& «. . 
am»ji»j&ti!iBj£!ft*;ijv vt km KrjbK£&j£ 

[000 13 

m£±tzz\b%<. mmBVti&mntiibui'xb''* 
tzmt&. 

[0002] 

[00033 j&^'mimmm^commmz^K m. 



am, *jJ:vr^y^«iii*#^r&*M;v^97 

4-JTFffi«#lg3g§ix-0>.S> (#if8-87 1 1 5 
#&«L «BB¥9-2 9 27 1*IB¥1 0- 

2 281 1 3mm. 9) . 

[00043 ttMsnt. wtmmimwm<7>wmz<!8. 
nmTb-rzmm&M&ty^sv-tvimfm. 71 

HH* 10-20432 8-^B) ^ xtf* MMKfcr 

J&fe (WO 9 7/0 7 14 5*£ff) ^ORftTRSika- 
[00053 U>>L=Sr#<^ JJafawTflWr^a-T 1 
Sffi^^^iS-WiT^M^^xby^-vo 

vriSa^%S-fflV vc^fcftk LT K r Fxdf 3^V~- 9 s 
-(«ft24 8nm) ^T0. 2 2/xmJaT<0J: 0 

gi*^<vn««R«^t, mmzttLxmm&Wb* 

[00063 WftKrF, ArF, fcSV^iF 2 U 
[00073 

[»»6«tKfcLJ: a b-tzmmi *fkwt±mmmzm 

frX&Ztitit><nX'. /V-yfo. 20—0. 22ju 

3t^S-3tel®kLTfflV^Tt. ^V-yT»tC«4^-*» 
^^tmWEiifcj&rcik*^ a^tc^LTBf 

mim^BfmmtMzmm-hz b $ a wk-r s . 

[00083 



!(3) 002-148791 (P2002-14 58 



[0009] HSmtfiOYiT-t- 5 >- 

[0010] ^g^J^^MS 0 OUT 

[0011] *fc#»»±, gm$Wtt?M.5 0 0 

s. 

[0012] &ti*mui. s«_htc±iB<ov^-m*>tc 

[00 13] 

[0014] 4&Qllz&(t&%WHI;i. t b-odf ^r;W 

[0015] jjeasaHb^ttk witrr 5 y 
mnfcmm^-tf* T-u-tvm&tzi&Tiva s^y 
b&wi-tomnTWMZtitex 5 5 >m:&m. mm 

&m*m? 6 i k s . 

[0016] £ft£>tf>£SaWfca»tt. . ±iey 

;^'jvkSl5$-frT^f-n-Mbt-5C:k(cJ: , 9. fo 
6tKi£*Uc3 fetcffiRT/Pa-yK Atttofctiy *y 
— /K X:?y— /K n -ro/NV — /K 4y:ro/W— 
/K n-7?y-/K 4 y3/*y-/M?k££J&£-£TT 

[0017] zti^mmnL^meo^Tt. T^smo 
*mm i ?<7y>%< k *> 2mtfxi-n-)vm. out <® 

tzovm-s. >3Mt&m, m-symtis®. y 



j^ymtiam. axt/mm^vaim^L^. niz 
« . Kyyrr-i- s v^fb^j. yr^- s ymt&m. 

y 5 S >^k£!i*£?<0 h D TS^^k^aW U>. 

gifcti (fflaST;^*^) yf-;l*£¥%3»:Lt6 

[0018] o ^^S-fk-^lk lxiz. mm 
(cli. MX- 7 5 0k LXTtf9KZtihVTiJymim*> 

*:9y h^vy^-;w«*«p%3. 7iis^$ixT^s^ 
h * i^y f/Hf^//rt 5 yifHk^fcu s b - 2 o 

3 k LT7fIJK3ftTV*&'<> V y- :? ' r -j- 5 y^b^Bj. B 
X- 5 5Hk LTHjflR$*VO^>r V7h*>>*^Mk 

^yvrr+^yjMksm wxt. v^tzwys* 

. -*My/H 1 2 5kLTHJlK$^T^-&y h 
i^y f-;Hbx h is* ^Ht< >V^T+ 5 Xftd- 

MX-78 8kL-TrfJfiR§ilTV^^h^>' 

y f-/Hby 5 s y^b^j (3fn^s ?5r;uttis > . -9--f 
1 4 l k LTffJlRSfvC^Sy hdfv-y^Hb-f 
y y h ^ ^ ^Wby 5 s y&it&fa ( >f r s 
•y Htts?) t?^y ^ 5 yMtemtezifimft>ixz> . ^ 

Jt. ^U3-;^U;^b-^!l<?30<lkU-C«, ^y/p 
117 2k LTrfj|R$itTV>Sy f-U-/Hb^iJ 3-^ 

[0019] *muzm^t>ti&mmiTte. ±.m&m 

5- 1 5S»%OT. <fc L< <i 1 0M4%lilT(=:iW 

*hUiSAb'*?-yT®<?>&Vlt:i!S<.mL&&. ±I2ffi 
1 0*^«ij^(c 1 5 «M%*S^-*<xT V \* 
mffiM%*bU>>x.h/*?-yt l zt3^xi±J**-y&#i 

^b^ai#ie--r. 

[0020] &mmte&tet vxiyyy 

r^s ^-fb^j^fflv^^-. 4H^M8 o ojjiTms 

[002i]i^ ^^^b^ik L-cy ^ s >-^b-& 
<vi><7)wmmMwzi 5mm%&.Tb%&£oi&ft¥m 

mzmfeztiz i> <ox% < „ ^ajco#STtf 3 «r k 

•C#6. *f6Bfl-CJi1ffcy^y-;Wc«fcl.^W!MS-S 
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[00233 mmm<Dm^mt. mtmiksm^mm^ 

£»l;:*tL0. 5~3 0SS%**#jfcL<, 1ftC(il~ 

1 5Mxa«»*u>. 

[0024] *mnzm^t>ti&tm(£&ifab txim 
mttmmm&i>'imm. ^mm^tt^tt^co^x 
f-j^f^. tsmMiz* *)w&mL-t&<ti?m (mm. 

Lnmmzimz-ttz. >*-?-yT&<r>wffl&tk*nm 

[0025] J5ESI#irigS»5r toiMSIgfc LTIi, 85 

a. ^csfiSKxx^/K immmx.xTJ\sWtfmft> 
ti&. ztit>cr>$vi>. mz^mx^ym. mta. 
Tta-jKs$ (i) 

[00263 

HfcURi-X (I) 

[0 0 273 ±l£-«^ (I) (CiJ^T, R^LTti. 

jssst& i~2o aiMbfcS£*<&* l< „ z <F>mc*.m 

ftemtf.. mvtwrtLXfr^xhxw ttz. a 
mmtLxa. Mz.i£? vmmTmcwwyywL?. x 

[ 0 0 2 8 3 R> fc LTfcL JlttfWctt. ^#J£i£fbf< 

gig, flmf^x-zpa. -fy+j^ rybv^mm 

yg^offiH^o l flifclilKMreMllSfi-o *T i> 
[0 0 2 93 ^id&^x/M^SSfcLTJi. *h 

is : Jxh'*?-y<r)Tt$nBmmym<7)&frt>. #k 

y^/l^/l^nr/^yx^tf^BL .X:J>>-x/P*:xiL 
h U 7;^d^ * yxn^ftygL K-r i^tw<.y^£ yxiv 

[00303 Mft&filb LTfi. WitfaTOftMrt' 
[003 13 ( a ) b'X ( P - Wlx>-x;W*^) 

T*/jt?>, x*h)VX)Vfc—iv-p-\>jv^yx)Vfc~ 
)WTV*?y. l -s^n^s^x/i,*-/!/- 1 - 



( 1 , l- : JX^~)V3L+)VX>Vfc-)V) =JTYX?y. 
b'X ( 1 , 1 -isX+>VX.+iVX)Vib=.>V) *JTV*9 
b'X ( 1 -*+)\/3tf-iVX)Vit—lV) *JTV*9 

y. b'x (^n^^x^ittrv^) STV^y, 
b'X (2, 4-^^7x^X44^) ^TV* 
b'X (4-Xf^7x^U;k*-^) ^'TV* 
b'X (3-^^7j;^x;U*-;P) y'r/> 
b'x (4-^ h#i^:?jt-;ux/p*^/t") i^rV 
^^y. b'X <4-7^3j-n7x^^x/^-^) VT 
V*?y^ b'X (4-?nn7x-;M^-^) S^T 
VXfy* b'X ( 4 - t e r t - 7f-/t-:7 x rwkX/U* 
) itTYX f •ym<r>\zxx)Vib-i\>VT V* 9 y 

[00 32 3 (b) p-h>V^yX)V*y1&-2-—Y 

cksj^/k p-h>i>x.yx)i-*;ym-2, h 
vKyisiv. p-hv y>v*ux+)V<*y*£yx)V*y 

m-2, 4-iS—h u^yiSiVm?)- b CK^AII 

[00333 < c ) to^fo- )\scr>A fyxiinbyt&x. 
Xx/KboXfa— ^Ml^t^U— N) s bD#o-^ 
^v-tfyx^^xxx^K b-n^D-^«5Dp-h 
/Hy^*y8ixf/l', eo^D-/Ko P -^ b* 
~/'<.y*£yx)Vfcy&^X7'>v. ymtfu—jvcr)*^ 
uyxtu^ym^xr-^^ \:uifvi~)Vay<.y^)VX)V 
*ygxxf/i'> &ttWT)V*)\><r)*?yx)V'fcvW. 

7~t\s. &&7-WT)l<*i;)V<F>p-Y>V2.yX)V*ymx.X 

J-iK ik&^Tiv^ivnp-x b^is^y-eyxtuifr 
yl£x.XT-)V. iS^^WtT/u^uco^ =s^r\s yxfl/Or- y 
ixxf;K m^^mrt^fu<r>^y^)uxj^ym^. 

Xr>l4$cr>#V b bn**/1tit®}bmffim&tzte7?mi 
Xfrfty&x.x'rtvm. ; 

[00343 (d) ■/7i-;l/3-H- l >Afh77/l- 

^^yx;^^-h s (4-^b^7x-W7x^ 
;i^3-H^«70x's=Sf-9-7;P^-ar>'f- ; E^-h, (4- 
^hJf-^i-W 7x-;l'3-H-')Ahij7/l'*n 
-X^X/P**— b'X(p-tert-7f;P7x 
3- F-Wf h 5 7)V*nXV~ h . b*X ( P 
- 1 e r t -7fyP7xX;H 3 — h'x^A'v.dfl?-^ 
to*X7x-h > t'X(p-tert-7f^7x^ 
3 - b'x>?AMt7 Wnrvf t*- N . b*X 
(p-t e rt-7Wx-^) 3-h'Z>>Ah'j7 
/M-O* ^ yX)Vifi 4— h . h'J7x XVUX^tf-'T^ 

^if7;^n^X7x— MJ7xx;«/^x 
AA.^t7/^nr y***— b , h'j7x x;kx;^ 
x»7A h U 7;^D^ h^<0^-«7A 
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[0035] (e ) 2-*f^-2- ( p-WI/X^X 
)V^~)V) 7u\Z*yy*Sy^ 2- ( >"?U^i/)V 
%)Vi£—)V) - 2- ( P -h/l^xy;*/U*-;P) rn;\° 

) 7D Wxyy, 2, 4-^^-2- (p 

[0036] (f) 1 - p - h/l/xyx/^n/^- l - 
zs?v^*is)\,Afr#~>UiSTYX?y. l-y'7/- 
1 -* 4-7* 2-7? Jy^ 

1 - ? u'v* i>-)l<7.)V*~)V- 1 -y^n^y;^ 

i 1 -s^u^s/ 
;i/x;p*-;i/-3, 3-l?*+H'-2-79 s>* i- 
VTV- 1 - < 1 , 1 -V**)V3^)V?.)Vit-)V) - 

3, 3-yVf;p-2-^yy, l-r-fe^-i- 

( l-X*)V^!V*)Vit^)V) *JTV*$y^ 1 -y 
TV- 1 - (p-h;l.xyx;P*^) -3, 3-i^y 
+)V-2-7*jy^ i-j/T/-i-^m^* 

~/P-3, 3->-*yf^-2-:/*y>. 1-yT/- 
1- (p-Wl/xyx;^^) -3-yfvP-2-:/ 
?y>\ 2-y7V-2-(p-WPxy^|/*«;H 
B£B^:?o^fv7K 2-^T7'-2-^>M£>';*/l^ 
«/l#Ktert-yf;k 2-y7V-2~^^yx 
;P*-^Bl>fy7Pbk 2-i^TY~2-^y^y 
*)V*~)Vm&is 9 n'V* S^K 2-i?TV-2- (p 
- b;^x^*^) »8ter t -^;P#co^;W 

[0037] (g)^/>fyhyWh, a-^f/l/ 

y h yi/-bf^y/>f y h ha ; 

[0038] (h)2-(4^h^y7x-W- 

4, 6-Kx(Mi^nn^f;M-l, 3, 
T3/>\ 2- <4-y b^fi^:?^) -4, 6-b*X 
(h^nnW)-l, 3, 5-hVTisy. 2~ 
[2- (2-^U;l^) X^;P] -4, 6-b*X(M; 
?nn^f;W - 1 , 3, 5-MJT> ? >\ 2- [2- 
< 5-yf7l^-2 -y U/U) xf^/H -4, 6-b*x 
(hy^nn^fW-l, 3, 5-b«j7yX 2- 
[2- (3, 5-y^h^y7x^)Xf^] - 
4, 6-t'X(by?nn^fW-l, 3, 
T^>\ 2- [2- (3, 4-y^Ky7x-^)X 

3, 5-MJTi*>\ 2- (3, A-X+VyViS**/ 
7x-;H-4, 6-b'x ( hy^uny^U) - 1 , 
3, 5-h\JT3Sy* hVXil, 3-y7n^7ne 
/P) -1, 3, 5-bVTiSy. hUX (2, 
o^7nW-l, 3, 5-MJT> ? >\ hVA 

(2, 3 - y/n ^&7D ) -fVS^T J* 
nyy^t h 'J T ^y*«WH ; 

[0039] ( i ) a - ^X/l^-Zk:**^ 5 
y) :7x^;ur-bh-HJ;K a- ( h;l.xyx;^x 



;WW$y)7x^7^hxhy;K a-(p- 
^no^y-tfyx;^-;u^^-r ay) :7x~;l/r-b 
HJ/K a - ( 4 -^hn^y-ifyx/^W 
w$y) /pr-bt*— hU/K «- (4-~hu 
-2-hV 7)\s*u*+)\,^y^yx}V*-)V**is<i 

5y) 7x-/l/7-i:h-H);k a- (yfvkX^*- 

$y ) -l - 7x^7th^h y;k «- 

(y^X/^x;^^v>f $y ) -4-y h^y7x 
-/I'T-bh-HJ/K a- (yf^X/Ptf^/kt^W 
$y) -1 - (p-^f;l/7x^) T-feh — MJ/K 

a - (y^xy^^;u^^>f sy) - i- ( P -y 
h^S^x-Zl^) 7-feh^hU;k a - (^y^y^ju 
»W#WSy) -4-^nn7x^m 
U/K a- (^y^yxw^^wsy) - 2, 
4-y7oD7x-^7th-b'j;K a- (^y*?y 
X^*-;WW5/)-2, 6-y?nn7x-;l/ 
Tbh—hU/K a- (<V-hfVX;U^;U^>"< 5 
y ) -2. 4- (y7nn7x^7^h^b'J;k a 

- (^i^lXX/l^— $y) -4 -y h^r>- 
7x^7thzhU;K a- ( 2 -?no^yx 
M^^rW.S/) -4-^h^y7x^7-feh 

- MJ/K a- (^yt'yxw^my^fS/) - 
2-fxx;l,7H:b^h l J;k a - (4-Hf^/Ky 

*£yx)V7fi—)V**is>{ 5 y ) 7x-m h y 
/K a - ( h;i/xyx*-;^^y>f ^y) -4-y h 
Jry7x^7'th-h l J;k a - (4-Ffy/Ky 
*£yX)V>*-)VJt*is4 $y ) - 4-^Ky7x^ 

-3-fx^7th-b'j/k a- (^y-fe'yx;k* 
^/my^y) -4 -y b^ry7x^7^b^h'J 
;K a - (xf;l.XWx^W5y) -4-y h 
^y7x-;l/7-feh^b'J/k a™ (M)7/^n^f 
;U;W-;my^ $y ) -4-y b^y7x^7 
bh-hy/K a- (7neyW*-;W^y>f$ 

y ) -4-^Hy7x«mb«Mi;k <*- (y 

^JVXlV^ZDVtti'A ^ y ) -4-7'ot7x^7 
•bKihU/K a- (y^X;^rL;p^^>f $y ) 

- 1 - y? D^yr^7-fe b y/P, a - {*^)V 
Xjl>7fr-foj-*ri/<1 5 y ) - 1 -y^o^t^7-fe 
h~byyK a- (^f;U^*x;^y>f$y) - 
1 -S/^oA^r^x/^r-bh^MlyK a- (^f;M 
;p»WHsy) -l-s^o^f^ur-bh 

>f $7) - l-y^n^yf^7-fehxh>J;k «- 

( b y 7)V*u*j-)VX)VTb~)i<**>'4 5 y ) - i - 

y?n^tx^7thxMi;^, a - (xfvkX/U* 
-/M-*W $y) xf^th^h'J/k a- (7n 
b/W^tf^/k** W 5 y ) TobVPTb h »J 
;K «- ( y?n^y';^*-;^y>f S7) 5/ 
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;K a- ( i/)VX)V*~)V**i/4 $ J ) - 
l-^^n^^;^r-bh^M;;K a- (1-^7 

a - ( 2-^7f-;WX^*-;^ar^>f 5 
y) -4-^h^x<y^^r^N\ a- (1-^7 

( 2 -^:7f7kX/P*^^:t* W 5 j ) ^y>-7l^T 
-h\ a- < 1 0-*V7r^-yWH $y ) 
-4-*h*5/*ys^S/T-K* a-(10-*y7 

x^y^i^r-F. a- (3-m-io-*y7 
r-h\ <$otj£ (in - (xiii) Tasftift^iws&o 

[0040] 
[fc2] 



H 3 C-S-0-N=C 
°2 CN 



[004 1] 
Ut3l 

H 3 C-S-0-N=C 

°2 CN! 



[0042] 
Ut4] 



C 2 H 5 -S-0-N=C 
°2 CN 



[0043] 



C=N-0-S-CH 3 
CN O2 



C=N-0-S-CH 3 
CN °2 



(II) 



(III) 



/ ^-C=N-0-S-C 2 H 5 (IV) 
ff CN 0 2 



[ft 5] 

C 4 H 9 -S-0-N8C 
°2 CN 



[0044] 
Hfc6] 

C 4 H 9 -S-0-N=C 
°2 CN 

[0045] 
[flS7] 



F 3 C-SO-N=C 
°2 CN 



[0046] 

F 3 C-S-0-N»C 
°2 CN 



[0047] 
[ft9] 



C=N-0-S-C 4 H 9 , V ) 
CN °2 



C=N-0-S-C 4 H 9 (VI) 
CN °2 



C=N-OS-CF 3 (VII) 
CN °2 



9^ N -°-g- CF 3 (viii) 



Or N iN"0-6N NO "rO (ix > 



[0048] 

utioi 



SO-N=C 
Oz CN 



C=N-0-S 
CN O2 



(X) 



[0049] 
[ftl 1] 



H 3 C- 



■ H Os;°- N =§ l iO H & N ' 0 oX3- CH3 (XI) 



[00 50] 



[00 5 1] 



Utl 2] 



HjC 



H,CO 



S-0-N=C 
°2 CN 



S-0-N=C 
°2 CN 



C=N-0-S 
CN °2 



Utl 3] 



C=NO-S 
CN °z 



CH 3 



OCH, 



(XII) 



(XIII) 



[0052] ( j ) N-X+)VX>V-fc—)V**i'X7i' 



s^WSK. N-(2, 3, 6-h i ;7x-/WXA'* 
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(2, 3, 6-M)7x^) X;W*^ )UttSsVl"1 
SH, N-^^X^-;l^jj-^^7^;M 5 N- 
-< V 7*0 VfrXlVHi—iV** N - :? a 
nxfyp^W;- /M-*^? 5 h\ N - ( p 
V^^y^-lV) X)Vfc—)VJt*is-7-$>)V4 5 h\ N- 

h\ N— f-7^-)i<X>V'fc—)V**i>'79)V4 5 h\ N- 
7*- »x/W*c=. /M^i'^yW SK. n- (2, 
3 , 6 - h >J7i-;K X/M^M-^S'^/M 5 H 

[0053] «*«(ci4, Rmmitmoimk lxm&. 

[oo54] zixhrnrnt-swicnm-smi. zmmk 
izMLx. rnxbtmo. 1-2011%. mato. 

smnj&McttL-co. 1~3 0SS%. WiZitO. 5 
—2 oss%fc-rs<7)*w u*. 
[0055]$ t>iz*mix'te. jbK&mn. 
VhcD&m&Mztoix . ze>izmmz£io. 

[0056] S®3KttJS«-fc LTIi, *«WC»4>n* 

&tt?>!mmi&Mmz}5 w- s l -csv vwKtiE* 

tt, rvawteHK jKUxyawt-d*, ryh?^7y 
ilMfc^fij, tX7s^;^*yM^ft. t'^7i- 

[0057] frfrftftft-fc LTJi, SSffi JPK^Jfcfrtt- 

mm\oymm&(n>Kmm&!m<7)&frh. ^yv 
y^yym^/m. t'x7 x-frxjufty&tt&m. tr 
x^x^jvxM^S'K^fl;^. r>h5*yM^ 
W$W$f*L<m^t>tL&. 4>T'i. 4*5r<i:fc2») 
x S ymr%*>*>#» b H 

^/7iyy«. ^< tt,2fflgco*Ka^-rs 

b'X 7 x -/kX/1^ y»L ^ < t i> 2 fflO*!!*** 
f 6 h'X7x-;WW^y hm 4«5:< i: 1 

m?)* frt>MlitiZ>'J?>k< t t> l«Ob Ho^j/ft^ft 

rFxdf^u— r-£ffiv*fci§£\ ryhj-tymt 



[0058] ±ie«0^ ! 5:< k t> 2 ffl^^KSS-^S^ 

W7 x y ymr%*>*>x y t h y^^/7 x y y 

mtLXii. mtl$2, 4-ybh'n#5/'s^/7sy 
>\ 2. 3, 4-h'Jth'D*yWy7i/^ 2, 
2' , 4, 4' -fb7hHo^^/7iyx 
2, 2' , 5, 6' -fh^bKD^^mxy 
2. 2' -> ? bHo^r>'-4-^bdf>"<.yV'7'x 
2, 6-ytHn#y-4-^hJfy^/7 ;c 
2, 2' -ybh*Odr^-4, 4' -iSXh^zs 

^>V7xy>, 4-^^-;ursy-2' , 4' 

3' , 4' -^'bh*ndf>-AC.yV 7x y^^f^fi 

[00593 ^, 4*5r< £ 1 2 m*^* Sr^TTS b* 
x y x ^/px^tf >mfe <* b'x 7 x ^x/i^ftdf >- H 
mt LTfi, b'X (hh'n^7x-yK x;U*>1g. 
b'X (bKo^i-iW X/U-ifc^v-KS. b'X 
•J b Ko^f j^x-zt-) x/l/*yj|, t*X (jtf'JbFo 

tcOttTli. mtfb'x (4-bh'D^7i^) 
X)V-fcy. b'X (3, 5-^f-;U-4-b Ha^f^7 
x-;U) X/P*>\ b'X (4-b Hndfy7i-/l') X 
tV-fc^i/Y^ b'X (3, 5-^f^-4-tl<D^y 
X^*=sp^K, b'X (2. 3-^'bKadf^ 
7X-A-) X>U*y, b'X (5-?no-2, 3-yb 
Kodf^7x-;l^) X/^V. b'X (2, 4-y'hKn 
^r^7x-^) X/l-*y. b'X (2, 4-ybHn^y 
-6-^f;P7x-yH x;P*>- N b'x (5-^aa- 

2, 4-^'bHo=if^7x^) X;^y. b'X (2, 
5-i/'bKo^7x- )i>) XiVfoy. b'X (3, 4- 
^bh'o^fv'^x-^) X;P;fc>\ b'X (3, 5-s^'b 
KoJfy7x^H x;^y. b'X (2, 3, 4-M; 
bHndf-v-7x^;U) XiVitsy. b'X (2, 3. 4-h 
»JbKn#y-6-^f^7x-W X/Wxh>. b'X 
(5-?ao-2, 3. 4-hUb Hn4fj/7x^) 
Xt^y. b'X (2, 4. 6-bUbh'a^ri/7x- 
;HxWy;b'X(5-?nn-2, 4, 6-h'Jb 
Hnafx7x^) X^y. b'X (2, 3-y'bHo 
^r^x-yW) X/^dfi^K. b'X ( 5-?nn-2, 

3- i^'b Kadfv-7'x— yl^) X^^fv'H, b'X (2, 

4- ybKo^7x-;k) X;P^#v-H s b'X (2, 
4-yb Kn^j/-6 -^f/P7x-^) X/^^r^ 
h\ b'X(5-^nn-2. 4-y'bKo*y7x- 
;P)X;P*dfxh\ b'x (2, 5-i^hYx3^i^y^~ 
>V) X;^4rv-K. b'X (3. 4-ybHn^f-/7x- 
)V) X^^i^F, b'X (3, 5-y'bKD^fy7x- 
;P)x;P^^K. b'x (2. 3. 4-h'JbHn^ 
7x^H x;^4fv-H. b'X (2. 3, 4-MJhK 
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u**/-e-x+)V7*—tv) xfrm*isY, fx (5 

-9UU-2, 3. 4-h'Jhb'D^f5/7x-^)^ 
*=*^h\ b'X (2, 4. 6-hUt Hadf>-7x^ 
;W XH^dfi'K. h'^(5-^DO-2, 4. 6-h 

[0060]$ fete. ^< i: t> 1 <IcDrtig«£*;teb 

X-fcrFfBHRsS (XIV) 
[006 1] 
[ftl4] 

i(CH 2 ) n OH] k 



(OH) m 

[0 0 6 2] (5S«K nJil — l OCO&m. m«0~8 

<vmk. kfio-^coiaarT'&o.. Jtfc*u kbntfm 

bVX*&. 

[0063] _bte— «t3* (XIV) TftSftS-ffcl^Ji: L 
Tl±, l-bh'o4r^T^h5-fe>-. 9- 

hKoJfyTyh^^, 1. 2-^bHadfv-r^h 
1. 5-yhb*ndfj/7Vh74:y, 9, 10 
->?b Hoaf^r>-h5-fey. 1. 2, 3-b'JbKn 
^r^Tyh^-fey. 1, 2, 3, 4-7 i h^bHadf^ 
7yb5-fey, 1. 2, 3, 4, 5, 6— MflfbKn 
*S'T>'b94r>\ 1, 2, 3. 4, 5, 6, 7, 8- 
*99tW*i'TyYJ-ty. 

ryh^by, g-bHndf^f-^r^h^b^. 9 

-b Kn*vXf-/|/r>'h^-fe>\ 

V v 9, lO-^'bKu^rvvtfvl/r^h^bl^ 9- 

ryh5-fe^;^y», sentry h^-feso* 

(PUxlf. v-a^SL vnvK» p^/WvnyiL x^- 

2, 2-&*+n,**\9m+ ?>v9ji*&. r^'t 

^SL b*yy!L Ig) fc^$te^^$:fc*£^fS£ 
btfX%%>. 

[0 0 64] zti^n^-ct . mm&tfis< . *>~oA 
zxfRftmm^b^o&fr^. T>h7-t>m. mz 
[0065] zixbwmtt^cm&mtsmm 1 o 

0«»g|IfcWtT5 0~2 0 0Maa5. **L<Ji8 0 

~2 o owmx-bhw. m^hmmft&ztmx&sk 



[ 0 0 6 6 ] yy-fflffiti: LTti. WitfsKU T S 

isw-r s r ? y ;^fflfli*<# t 

[0067] £OJ: d&T:?' yjUMMU: LTtt. PR 
H^yvv/l/r^yp-K ^f;WJP-h. xf- 

9W—Y. 4- (4-bh*ndfy7x^) Xjl>*- 

)vy^-)VT9u\y~vak unmth *99vv-y 

■SftbLXit. Mz.ii#V?'>Ji'i'')l'T?iJU-h. # 
Vm-/\r>T?VU-b, jtfyxf-^T^'Jt'-K XV 
[4- (4-tHoJfy7x-/P) x;^-/l-7i^ 
fUl T9VU-Y. ?V*/ i J)VT9V\'—Yb**)V7 
?Vls-bb etfm&to)i£VttfBi-&* 99VU-Y 

mi&*Mt*m&fcm£mf&zbi)<x'Z&. 

£*1&«94»T\ WisViV*? 9 W—Yb^V*? 
9VU~bb(0majt* i 2 : 8—8 : 2. ft<,Z&7 : 3 
~3 : 7<7)**£ffr^ [4- (4-bh'ndfv-7 
jt-;U) XM^7i-/P] X99VU-btf5CMW} 
±m±lzBffct&* b Wx hm bcoj >9 v-V^" 

[0068]/^ yr-^Bt^u-^-rs^ti. K/<-f 

>9-®m 1 0 0«igB{c*f l/t*WW*«3~2 0 0* 
ft& L<«i5-1 0 0fi*g?T*£>S£i:##lfcL 

[0069] _Lfe#JfcJNi. *®^«(^»LTfflV^ 

Myrs/i^hy. 2-^r^y^. 1, 1, i-h 

U p< f-^T-fe h yW<r>9- Y ym ; xf-W vit V 3— 
-/^fc«ii''xf-^>-ir»Jrj-;^yT-fe7 i -h. ra 

x-T'/l'. tyrnt/Px-f/P. ty/f/n-f^ 
* feJi^E /7i x;px-x^<o^ffir;P3 i 
t^-e<o^«c ; y^4r-9" yc?>£ o zmttx-Ttm : ?L 
$xf-;K »B?^f-/W. iffi!xf-/P. BW^*, b;W 
b*>gLx?-/K b/pbyixf^, 3-^hJfyrDb 

3}">B?y^/U. 3 -X h^r>-ro tJt>^xf-;^<7)x 

Xt£<. 2SfeJLhS-^LTfflV^Ti,J:VV 
[0070] ±ia«1S)§SSKi:. u^^o^tfagtc^ 

UC. ^?SiiU^*n~l 5«»%. »^L<{i3~10 

««% i: % & X 3 Cffi-S-SftS . 
[0071]$ mft&<0!ft±.*?X Y 'Jl-y 3 V 

BSitofc^^astt^j^a^irr s £ b s . £ <n> 
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£o%#M&imkLXi£. -9"-7a>-SC-l0 3. 

sR-ioo (Mffl^ftM) . EF-351 (mtmm 

ttSS) , 7D7-KFc-4 3U 7D7-KFc-l 
35. 70^-FFc-98. 7D7~FFc-4 3 
0. 705- HFc-176 (ft$3MilJ!!) f(077 

om&lHzttLX 2 0 0 0 p p mUfficommX-MJicrytf 

[0072] *wa<r>m;mMmmam8Mii. * h 
\s*jx bmoTmmt Lx<r>Bmmibmizm^t>ti& 

Zc?>£o%*hlsi'Xh<OMb l-Xii. (i) 
h jKv'Sbfc Y\s i?X V , ( i i ) jStKIcJ; 0 igSr%4-r s 

h u > , ( i n > mmzx 
-fk-^j. mz£*)ttMLTtv*v*m&izttt$>mim 

>W hvy'xh, ( i v) ®Mz£ 9MZmi-i-&it-& 

uvxv, m<b&#. &i t Li>z.tit>t l zmiz.zti2>t> 

CDX%\,\ *«WCt4JJE (il) ~ (iv) (Mu^mim 

[0073] ^mm^mmstsm^mmm^^nm^ 
mmjjmco-fmz^xwm^&t. mmms. 
±iz. ^^PM<r>m^m^±Bttc:^mmzmmLxm 
m Ltzmmzxty-i—mz x *) mmm L*f£. 1 o 

0—3 0 0'C<n&f£Xll\m#mL. 0. 0 3~0. 5u 

z<7)±t l z*b\si?xbm : s:xv>-i—miz£*)®nK 
mist. m^Lx^bu^xhPMimfh. &^x-zti 

lz^ MiU£M'hft&m%3im% k'lzJ: *) s KrFifcll 

zmmm. mms i~i oii^fN^^wyt- 

^AhFo^K (TMAH) *&&coJ:3&T/M?y 

*#mThtitmm^mtMitimzm&mi 

[00 74] 

immm mz. mmizx *)*%pmz uzmmtzm 
wt&tf. *%pmsz.tit><vimzj:^x%A,t>m%.i$ti 

[0075] mmm l : &fii3<J (ffijHHHK* >y 



BX-5 5H (3Rl4r3#jl4tK) <r>X?S-lVftW\8x 
lOg, p-h/Px^x/^y^O. 5g5rrntU>- 
^U3-;^y^^ux-f-;P2 5 2 gfc:i§fl¥3-t*\ R 

[ 0 0 7 6 ] ±fBB X - 5 5 HO* ? -/-/Hi-SfWMi. 
TGPC SYSTEM-2 1 j (shodexSJJ) g 

*8 0 0mT^{R»#:*<^SfJ^Ji, 0. 1111% 

[0077] Srtk GPClSiO. 1I1%OTHF 
}g?&7>2 0 u 1 SrifSgSBtCSSSO . 6ml/minT 
2 0#fHS£LT. UV&SA = 2 80nmf+ia-C8tajS 

TOSOHtii TTSK-GEL Super HM-N j 
6. OmmX 1 50mm£ N ttztf— K^^AWi, T 
OSOHttS? TTSK-GUARDCOLUMN Sup 
e r H-Hj 4. 6mmX 3 5mmSr^L. #8t?lJK 
li4 0XH;:i£j£Lrt:. 

[0078] ifcWC.. y | j3y-) i --' N_t&c±KRWBj 

sm&tmmffliiix tyt-i^s l . 1 8 ox:-e 1 # 

SSU^U JgUfO. 1 //mWKStl»ihjl!«£®Ji£L*:. 
[0079] »:fc±l2RlffleitJK«±t;-f^i»l^7K^* 
ffi*M^Xh-C<fc&TDUR-DP6 04 (JlCftl&ffc 

[0080] ^Wi-AfcjHU^?^^y^L 
•C^i^^Si^S- 3 >- N S R - 2 0 0 5 E X 8 A 

Tl 3 0Xl9 0fm<—^9m^m\ #^T2. 38 

xmmnmL. m<izxmft~i-&zbx. *hui;xh 

[0 08 1] ntttlfc'fcbl'iSXbcWW—y&SEM. 

(7&z3m?mm) iz*<o®mLt:bz?>. *hui; 

[oo82] imm.M2 : mmm u&#?mm* «/ 
b) +mft^+m®.x&&ft+immmi ^^5^ 

i^^^Aja^^^j-c^s tps-ios (mt 

;W3 1 2 gfc?§»$*. RStR6±^^fflffl^^iaiS 

[0083] zcox y s ymt<&y®(?)feft=?ffi&. -r=5r 

^^>^* 5 0 0JaT<0fi««SJ&«i5A*M£tt8 . 1 2 

[oo84] . syficai i b mmemmz x o ^ 
bui?x b>*?-y$B&ltz. 

[0 085] #f>^*M/y^h«A7-^SEM 
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[00863 tmmm 3 : mm&i <.{&tt?m®# -y 
m +m+wtmLm+?m®mi ^y^yn-^y^t 

BX- 5 5H (H*tfr$;$;l4tS8) co^t^y 

fc4t/ig&£#rc;fcSTPS-l 0 5 (iHWb^ttSS!) 
0. 5 gZ7WUy?'Va-j\,* : yxi-)l-^-r->\'2 
6 4gfc:ig8?3ii\ Rlffi6±Jl»^fflffl^S:WS[L 
fc. 

[0087] zco^yy 5 y&lt&Mnl&fr? 

(±0. l lll%tftofc. 

[00883 *<7)f£l±, HJfigij 1 1 |1J^<7)^^ X 0 * 

[0 089] ^^hUyXKOA^-yJrSEM 
£4>)§y§?b*:i:£<?>. *M^* 

^ Yw-y-r®<nwmkmmxb^tz* 

[0090] [HMWI4 : 5^#J ( &ft?m®# -v 

h ) +mmm+'<4 yy-®m+im®Mi ^y// 
S3 ) 9 J-)Vftjs\& 2 g . r ^ u /wmmbt* s p 

AC-10 1 <r-f b-^Sy^XttfS!) 8g. *->7 
A^iBS£?W-e#>STPS- 1 0 5 (JfHL^ttiS) <9 
1 g*7Dei/y/y3-;^y^f ;i/x-f 64 

[0091] iooy/rts y^fc-^wffltfH 1 ® 

-T^:*3*>^JS8 0 0iaT<OffiS«s*5,5^SS>J-&ii 
0. 1 lSfi%T*fc-o7t. 

[0092] -e<o^{±. mum 1 t naosm: <t 0* 

[0 0 9 3] n^tltz^bUi^XhcO^—y^SEM 

[0094] citKMi : mm+m+immMi m 
wmt tx^yY^T-f-iy^it^mTtyoXis^-^m 
m (*^*8 00 wF<r>mm) * 2 3fi*%*irrs b 

X - 5 5 h ( h*d*- 5 #/l4fcS? ) 1 0 g £JBV vtefiW 
14. H«fi0!lli:l3i«OSmc«J: , 9. #M/^W- 



[0095] #^*M/yXbW^-yiSEM 

X h^^-yT«5<?)Br®«4?g?|g=* { A/i>tl7t. 
[0 09 6] Umm2 : 3?«ffl+i?^ffl+«lgbt 

->Xi&»=Fm$t <4HPM5 0 0JaT*>«H> ^46. 2 
Il%*ttSMX-788 (SW^S^/l^bR) 10 

g 2rfflv »fcia*n4, mmm 2 fc R&oMfNcJ: 9 . * 1- 

IsifAh'tf-yZBtfLLtz. 

[0097] ft&iltthUiSXhWt?— VSrSEM 

[0098] [H3KM3 : *WN+M+||3I£JH+* 

TffiiHFS« (*fi8 0 OGTFOfMR) Sr 2 3 . 4 9 
S«X*r*-*BX-5 5H (Sft^S^/UttSS) 10 

[0099] #^*M/y'Xb<OA7-y^SEM 

[0100] lttMM4 -. MKM+WMSM+W y 

r-mrn+nwmi «tt^rts^ 
ft^nrc»oT«im»« (»7S8oomTom«) 

5:23. 4 9M*%-^qrr&BX-5 5H 

[0101] ff^fc^M^^'XbW^-y-SrSEM 

x hv\^->-Tgi5WllrH(4ffigi#*^A>^. 
[0 102] 

[IfcBj^jH] UU:p^L^4d(:*^{c:j:ix(f^ j; 
0 «WSrJnl<D*:#>t;:x=* >- 71/- P-^OSgSaiW 

tts^Tfc. 'W-yTmzmL-t&M^z^Kvtim 
ommzm-tztKK. muzMvxmmm^^mco 
* h uisx ww-yt^t&BimmitmBfmmfSMi 



(72)%bb^ kb mm 
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F?-A(##) 2H025 AA02 AA03 AB16 AC04 AC08 
CC17 DA34 
2K009 AA04 BB04 CC21 CC24 DD02 
DD06 

4J038 DA141 DA161 DA171 GA02 

GA03 GA09 HA366 HA376 

JC13 KA03 KA04 MA14 NA19 

PB03 PB08 
5F046 PA07 



